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Out-of-Plane Response 


TORSIONAL STRENGTH FACTORS 


The calculation of strength and rigidity of machine elements and structures involves 
the concepts of section modulus and moment of inertia related to the structural 
response in bending. Such section properties are commonly available in engineering 
literature and can often be derived by elementary techniques. In some cases the 
response of curved members involves twisting and out-of-plane bending requiring 
additional section properties. For instance, in dealing with the torsional rigidity it 
is necessary to utilize the concept of a torsional shape factor K having the same 
dimensions as those of the moment of inertia but different magnitudes. Some of the 
applications of the K factor have already been discussed in Part I. The term GK, 
denoting the product of the modulus of rigidity and the torsional shape factor, is 
referred to as the torsional rigidity of a section, by analogy to the flexural rigidity 
denoted by the term El. The convenient ratio of the two rigidities can be defined 
as A = EI/GK. This parameter enters the formulas for displacements of curved 
members loaded out of the plane of curvature. 

To calculate the stress due to torsion in a member, the following stress formula 
can be used: 


r = 
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